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Sustainable development :
 Environmentally friendly clean fuels
Biomass: 
 Renewable
 Almost CO2 neutral
 Interesting economic potential
1.1. Introduction. New alternatives
Biofuels: Fuels obtained from biomass
pyrolisis route η= 60-70%
Problem:
T ype of raw material 
 Process






































4. Results & 
Discussion
5. Conclusions
The objectives of this work are:
► To detect any synergistic effect between Ni and W oxide species
supported on activated carbon (AC) when used as
hydrodeoxygenation (HDO) catalysts.
► To study the effect of different W precursors -silicotungstic (HSiW)
and phosphotungstic (HPW) acids- on the activity of Ni-W/AC
catalysts.
► To study the HDO of phenol and of model compound mixtures











Dried   8h.   in   air   at   383 K   &   Decomposed   2h.   in   He   at   673 K




















Catalyst mass: 0.2 g
Catalysts pre-treatment : 
in situ in a 1:3 H2:N2 mixture with a H2 flow of 2,5 L·h
-1 (NTP) at 593 K 
0,1 MPa of total pressure
Experimental conditions : 
- Temperature in the range 423 – 523 K and total pressure 1,5 MPa
- Feed:   * Phenol  1 wt.% 
* Model feed consisting of: ethanol, acetone, tetrahydrofuran, phenol
and guaiacol (1 wt.% each) in n-dodecane as solvent 


















Influence of temperature on the
phenol conversion and
selectivities in the HDO of phenol
(WHSV = 0,5 h-1) over:
(b) Ni-W(Si) catalyst
(c) Ni-W(P) catalyst






























































































































































(a) Comparison of the steady-state
phenol conversions of different
c talysts in HDO of phenol at T = 423
K, P = 1,5 MPa and WHSV = 0,5 h-1.
Ni-W(P) ≈ Ni-W(Si) >> Ni-W >> Ni >

























NiW(P) 423 K NiW(P) 473 K NiW(P) 523 K NiW(Si) 423 K NiW(Si) 473 K NiW(Si) 523 K
4.2. HDO of model compounds mixture
Comparison of the conversion of AC-supported catalysts 
in HDO at different temperatures
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Comparison of the product distribution  of AC-supported catalysts 
in HDO at different temperatures
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- 0.0038 - -
W 35.6 - - - 0.0047 -
W(Si) 35.7 - 103.1 - 0.0052 -












134.1 0.0127 0.0082 0.0209
Binding energy (eV) of  core electrons and surface atomic ratios of  spent 
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Variation of  surface atomic ratio (XPS) of  spent binary catalysts, (Ni +W)/C,
against total (ICP) atomic ratio of  the oxide precursors, (Ni +W)/C.
















Hydrodeoxygenation was carried out on oxide Ni-W catalysts supported on 
activated carbon. The main conclusions derived from this work are the following:
The use of non-conventional W precursors (heteropolyacids) allowed the preparation of more 
active bimetallic hydrotreating catalysts.
Ni-W/AC catalysts are not only good HDS catalysts but also promising candidates for HDO 
processes. The promoting effect of Ni on W/AC catalysts was measured in the HDO of phenol 
and of model compounds mixtures. 
Analyses of the products indicate that HDO reaction on these catalysts occurs via two 
separate pathways: one leading to aromatics and the other to cyclohexane, in good agreement 
with literature. 
Using phosphotungstic (HPW) heteropolyacid -as W precursor- more active and stable 
catalysts are obtained as compared to the silicotungstic (HSiW) heteropolyacid. 
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